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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-strength, solid and 
noncombustible phenol resin foam having a smooth surface and a 
high level of fire resistance, a low water absorption and a high 
physical strength. 

SOLUTION: This foam is obtained by adding 400-900 pts.wt. of 
ceramic hollow microparticles 1 having >600 kgf/cm2 compressive 
strength, 0.3-0.5 g/cm3 bulk specific gravity and >1,500°C melting 
point, 100-250 pts.wt. of a glass powder 3 and/or a flux, 100-250 
pts.wt. of aluminum hydroxide, 5-30 pts.wt. of glass fibers 4 having 
<13 urn diameter and 3-8 mm length and some quantity of water to 
100 pts.wt. of a resol type phenol resin 2, 3-10 pts.wt. of a blowing 
agent and 10-50 pts.wt. of a curing agent and molding and curing 
the resultant mixture. 
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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is lightweight at high intensity, and can be made into high intensity noncombustible 
phenol resin foam excellent in adiathermic, and can be used for the wallplate of a building, roofing, flooring, a fireproof 
storage warehouse, etc. 
[0002] 

[Description of the Prior Art] It was only what used the ingredient of an inorganic system or a metal system for the 
noncombustible building board conventionally, adiathermic is low, and bad moreover, since weight was heavy, workability 
had also caused trouble to handling. In order that noncombustible phenol resin foam might also be developed and each-other 
gap might also raise the fire retardancy of phenol resin foam, non-equipments, such as a calcium silicate or a calcium 
carbonate, were added as a filler to the aluminum hydroxide, inorganic fibers, such as a glass fiber, were added as reinforcing 
materials, and reinforcement of only a facing was aimed at using the surfacer and enhancement on the strength was aimed at. 
In order that conventional phenol resin foam might put in a foaming agent and might make resin foam, when it mixed a glass 
fiber, it was not able to obtain reinforcement with difficult and sufficient distributing to homogeneity involving fiber. Since 
when a surfacer is used stuck on the front face or front rear face of a facing, although the impact strength on the rear face of 
front improved, the reinforcement as a plate did not go up enough. 
[0003] 

[Problem(s) to be Solved by the Invention] Since a front face was porosity, conventional noncombustible phenol resin foam 
was very difficult for absorptivity to apply adhesives highly and to paste up a facing. In order that phenol resin foam might 
serve as porosity and might make the interior contain many air bubbles by foaming of phenol resin, physical reinforcement 
fell. For this reason, a glass fiber etc. is mixed and the increment in strong is aimed at. this invention - a front face -- let it be 
a technical problem to have smooth and advanced refractoriness and to offer the low high intensity noncombustible phenol 
resin foam of absorptivity which makes dense and was lightweight and was excellent in physical reinforcement. 
[0004] 

[Means for Solving the Problem] The high intensity noncombustible phenol resin foam of this invention As opposed to the 
resol mold phenol resin 100 weight section A foaming agent 3 - 10 weight sections, In a curing agent 10-50 weight sections, 
by two or more compressive strength 600 kgf/cm Relative bulk density 0.3 - 0.5 g/cm3, the ceramic detailed empty capsid 
100 with a melting point of 1500 degrees C or more - the 800 weight sections, They are ****** and high intensity 
noncombustible phenol resin foam which carried out shaping hardening a little about glass powder and/or a fusing agent 100 
- the 250 weight sections, an aluminum hydroxide 100 - the 250 weight sections, the glass fiber 5 whose die length is 3-8mm 
for the diameter of 13 micrometers or less - 30 weight sections, and water. In order to raise noncombustible ability and the 
firmness ability at the time of heating furthermore, it considers as a phosphoric anhydride 10-50 weight sections, and the 
high intensity noncombustible phenol resin foam that calcium fluoride 5-30 weight section addition was carried out [ foam ], 
and carried out shaping hardening at the above-mentioned combination. 
[0005] 

[Function] Since ceramic detailed hollow with high reinforcement joined and this part has fixed with phenol resin, high 
intensity noncombustible phenol resin foam is very lightweight, and 0.4-0.6g /of that specific gravity is set to 3 cm. 
Moreover, at the time of shaping, by 10 - 500 kgf/cm2, extrusion or in order to pressurize, it becomes precise, and 
compressive strength becomes two or more 100 kgf/cm highly [ reinforcement ]. 

[0006] Since the ceramic detailed empty capsid with high reinforcement existed in the form of a hollow object completely in 
high intensity noncombustible phenol resin foam, when between ceramic detailed empty capsids fixed by point junction, it 
found out that the airstream through-hole of the shape of a capillary tube countless in addition to point junction existed. 
[0007] Air flows from a front face also with about two small 1 kgf/cm low pneumatic pressure by the airstream through-hole 
of the shape of a capillary tube spread around in the shape of [ of this countless network ] an eye. That is, the air from a front 
face flows not only to a rear face but to 4 rounds. Especially in the case of high temperature air, most flows from a front face 
to the upper part and a longitudinal direction, and, for a ****** reason, whenever f flesh-side surface temperature ] does not 
go up from the whole surface of high intensity noncombustible phenol resin foam. For this reason, even if a flame starts the 
high intensity noncombustible phenol resin foam which becomes this invention, the air of the high temperature by the flame 
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flows equally to the whole high intensity noncombustible phenol resin foam. Therefore, there are few rises of whenever 
[ flesh-side surface temperature ], and the whole acts as a heat sink. 

[0008] The phenol resin used for the resol mold phenol resin foam of this invention is a thing of a resol mold which 
aldehydes, such as phenols, such as a phenol, cresol, a xylenol, a PARAARU kill phenol, a PARAFE nil phenol, and 
resorcinol, and the denaturation object and formaldehyde of those, paraform ARUDEH1TO, a furfural, and an acetaldehyde, 
are made to react with alkaline catalysts, such as a sodium hydroxide, a potassium hydroxide, a calcium hydroxide, a 
hexamethylenetetramine, a trimethylamine, and triethylamine, and manufactures them. 

[0009] The foaming agent used for manufacture of the high intensity noncombustible phenol resin foam of this invention 
carries out 3-10 weight section addition to the resol mold phenol resin 100 weight section with a methylene chloride, a 
carbonate, a pentane, a hexane, isopropanal BIRUETERU, a methylene chloride, etc. Moreover, organic acids, such as 
inorganic acids, such as a sulfuric acid and a phosphoric acid, benzenesulfonic acid, naphtholsulfonic acid, and 
phenolsulfonic acid, are mentioned as a curing agent used for resol mold phenol resin foam. 

[0010] It is used for this invention, and especially a slack ceramic detailed empty capsid has high compressive strength as 
compared with conventional detailed hollow foam, and can be borne to the high stress produced in a high intensity 
noncombustible phenol resin foam manufacture process, and shearing force. In spite of being lightweight by furthermore 
carrying out pressing, it can consider as precise high intensity noncombustible phenol resin foam. 
[001 1] The compressive strength of a ceramic detailed empty capsid or detailed hollow foam is water pressure-proof 
reinforcement and a consent word, and measurement of compressive strength makes compressive strength the pressure which 
propagation detailed hollow foam destroys [ the pressure which pressurized detailed hollow foam underwater and was 
applied to water ] to detailed hollow foam. 

[0012] If the high intensity noncombustible phenol resin foam which can show the outstanding engine performance does not 
have enough stirring / kneading process, it will not become, but it is important for especially quality high intensity 
noncombustible phenol resin foam with a uniform product. The stress and shearing force which join a ceramic detailed empty 
capsid when performing sufficient stirring and kneading to a **** constituent also in this invention come before and after 
about 400 kgf/cm2. Since there was nothing that can bear such high pressure in conventional detailed hollow foam, there was 
that [ no ] from which it is used as this high intensity noncombustible phenol resin foam, and sufficient engine performance is 
obtained. That is, it is because most breaks. 

[0013] Next, an important thing is thermal conductivity when using a ceramic detailed empty capsid for high intensity 
noncombustible phenol resin foam. Although detailed hollow foam is based on the particle size, when the one half of the 
detailed hollow foam with which is generally before and after 0. 1 (kcal/mhr degrees C), and it was filled up is destroyed, 
thermal conductivity falls to 0.2 (kcal/mhr degrees C) generally. The effectiveness which was excellent only when the perfect 
detailed hollow foam which is not destroyed was used is acquired, the ceramic detailed empty capsid used for this invention 
is markedly boiled as compared with the milt balun which is conventional detailed hollow foam, glass balun, silica balun, fly 
ash balun, etc., its compressive strength is high, and the ceramic detailed empty capsid of high intensity noncombustible 
phenol resin foam is perfect 100% - it is spherical. The compressive strength of conventional detailed hollow foam is 80 - 
300 kgf/cm2. 

[0014] The melting point of the ceramic detailed empty capsid used for this invention is 1500 degrees C or more. Although a 
ceramic detailed empty capsid naturally originates in the quality of the material, more generally in the thing which has the 
high melting point, compressive strength also becomes high. If compressive strength is made into two or more 600 kgf/cm, 
the melting point will become 1 500 degrees C or more. 

[0015] The ceramic detailed empty capsid used in this invention by the above carries out foaming generation of 50 - 60% of 
silicas, 40 - 45% of aluminas, and the other ceramic constituents that consist of 1.5 - 2.5%, and the physical properties are 
constituted only from the perfect empty capsid by compressive strength 700 kgf/cm2, the melting point of 1600 degrees C, 
relative bulk density 0.3 - 0.5 g/cm3, and thermal conductivity 0. 1 (kcal/mhr degrees C). The thing of the range of 5-350 
micrometers is used for the particle size of a ceramic detailed empty capsid, and grain refining mixes and uses the details 20 
weight section, the inside eye 20 weight section, and the coarse mesh 30 weight section as 5-75 micrometers of details, 75- 
150 micrometers of inside eyes, and 150-350 micrometers of coarse meshes. A thing that that [ relative bulk density's ] of the 
fine potato of grain size is heavy and rude becomes light. For this reason, although the range of relative bulk density is 0.3 - 
0.5 g/cm3, what carried out grain refining is before and after 0.36 g/cm3. 

[0016] To the resol mold phenol resin 100 weight section, a foaming agent 3-10 weight sections, and a curing agent are 10 - 
50 weight sections, and the ceramic detailed empty capsid added to this is taken as the 400 - 900 weight section. It is because 
the refractoriness as high intensity noncombustible phenol resin foam and adiathermic cannot be discovered enough in below 
the 400 weight sections and a strong fall becomes large above the 900 weight sections. The amount of a ceramic detailed 
empty capsid can be adjusted with the necessary physical reinforcement of high intensity noncombustible phenol resin foam, 
specific gravity, etc. 

[0017] As for the glass powder used for this invention, what used the soda lime glass of Na2 0-CaO-Si02 system as powder 
with the silic acid salt glass in oxide glass is the optimal. To this glass powder, a feldspar, long welded pyroclastic rock, a 
magnesium carbonate, phosphoric-acid lime, lead oxide, boric acid, sodium carbonate, sodium nitrate, a zinc oxide, etc. add 
any one sort or two sorts or more as a fusing agent. Moreover, only a fusing agent may carry out use addition only of the 
glass powder independently. The range of 5-100 micrometers is suitable for the particle size of glass powder and a fusing 
agent, and effectiveness is demonstrated as a binding material which raises refractoriness when high intensity 
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noncombustible phenol resin foam is heated. The addition of glass powder and/or a fusing agent is the 100 - 250 weight 
section to the resol mold phenol resin 100 weight section. It is because the effectiveness as a binding material which shows 
refractoriness below in the 100 weight sections cannot be demonstrated but a fall on the strength is shown above the 250 
weight sections. 

[0018] Since an aluminum hydroxide loses water easily and turns into an aluminum oxide by being heated, it is effective in 
order to raise the incombustibility of high intensity noncombustible phenol resin foam, and refractoriness. That whose grain 
size moisture regain is 99% of lOOmicro or less purity at 0 - 30% is suitable. 100-250 weight section combination is carried 
out to the resol mold phenol resin 100 weight section. 

[0019] The glass fiber used for this invention is a staple fiber with a die length of 3-8mm for the diameter of 13 micrometers 
or less. It is because a glass fiber can obtain 100 kgf(s)/mm two or more tensile strength when tensile strength considers as 
the diameter of 13 micrometers or less highly so that a diameter is thin. Moreover, it is because having used die length as the 
3-8mm staple fiber does not have slag of fiber on the occasion of stirring and kneading and homogeneity can be distributed. 
[0020] The acid which can hydrate and do diphosphorus pentaoxide is named a phosphoric anhydride generically, and there 
are a metaphosphoric acid, a pyrophosphoric acid, orthophosphoric acid, triphosphoric acid, 4 phosphoric acids, etc. 
Orthophosphoric acid or an orthophosphoric acid is used in this invention. If it heats, it will become a pyrophosphoric acid, 
and if temperature goes up further, it will become a metaphosphoric acid and will contribute to the fireproof improvement in 
high intensity noncombustible phenol resin foam. The blending ratio of coal is taken as the range of 10 - 50 weight section to 
the resol mold phenol resin 100 weight section. 

[0021] Calcium fluoride dissolves the thing or calcium carbonate naturally produced as a fluorite, and a calcium hydroxide in 
hydrofluoric acid, and uses what evaporated and obtained the solution. Blending calcium fluoride with the high intensity 
noncombustible phenol resin foam in this invention uses it as a fusing agent while making the fluidity of a high intensity 
noncombustible phenol resin foaming constituent increase, and it shows effectiveness to firmness maintenance of the high 
intensity noncombustible phenol resin foam at the time of heating. 10-30 weight section is suitable for the blending ratio of 
coal to the resol mold phenol resin 100 weight section. 

[0022] description besides the main components of high intensity noncombustible phenol resin foam - in order to aim at 
improvement, admixture, minerals extenders, etc., such as a dispersant, antibacterial and an antifungal agent, and a stabilizer, 
are used. Moreover, in order to plan extrusion-molding nature and casting pressing nature, a thickener, for example, a methyl 
cellulose, a carboxyl methyl cellulose, etc. are added. Moreover, titanium powder, alumina powder, etc. may be added for 
refractoriness and the improvement in physical properties. 
[0023] 

[Example] Although the example of this invention is explained in full detail below, this invention is not limited to an 
example, unless the summary is exceeded. 

[0024] Example 1 As the resol mold phenol resin 100 weight section and a foaming agent, in the methylene chloride 5 weight 
section Compressive strength 700 kgf/cm2, relative bulk density 0.3 - 0.5 g/cm3, the melting point of 1600 degrees C, The 
thing 750 weight section in which the ceramic detailed empty capsid which consists of thermal conductivity 0.1 (kcal/mhr 
degrees C) only by the perfect empty capsid carried out grain refining, Glass powder for the 200 weight sections, the 
aluminum-hydroxide 200 weight section, and the diameter of 13 micrometers in the glass fiber 25 weight section with a die 
length of 6mm After stirring and kneading an optimum dose ****** constituent for a dispersant, a stabilizer, etc. enough 
respectively, the curing agent of a phosphoric-acid system is stirred and kneaded enough at 20 weight **** food, and is 
placed to shuttering, 125 degrees C recuperated themselves to the water 80 weight section and other admixture after pressing 
by 50 kgf/cm2 as tabular for 70 minutes in the front face of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., and 
they were stiffened. 

[0025] Example 2 As the resol mold phenol resin 100 weight section and a foaming agent, in the methylene chloride 5 weight 
section Compressive strength 700 kgf/cm2, relative bulk density 0.3 - 0.5 g/cm3, the melting point of 1600 degrees C, The 
thing 750 weight section in which the ceramic detailed empty capsid which consists of thermal conductivity 0.1 (kcal/mhr 
degrees C) only by the perfect empty capsid carried out grain refining, The glass powder 40 weight section, the aluminum- 
hydroxide 150 weight section, the phosphoric anhydride 25 weight section, For the calcium fluoride 13 weight section and 
the diameter of 13 micrometers, in the glass fiber 12.5 weight section with a die length of 6mm After stirring and kneading an 
optimum dose ****** constituent for a dispersant, a stabilizer, etc. enough respectively, the curing agent of a phosphoric- 
acid system is stirred and kneaded enough at 50 weight **** food, and is placed to shuttering, 130 degrees C recuperated 
themselves to the water 50 weight section and other admixture after pressing by 50 kgf/cm2 as tabular for 80 minutes in the 
front face of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne., and it was stiffened. 

[0026] Example 1 of a comparison A glass fiber is removed from an example 1 , the surfacer of a glass fiber is stuck on the 
front rear face of the combination constituent which made water 10 weight sections, by 50 kgf/cm2, after pressing, it was 
recuperated for 70 minutes and 125 degrees C was stiffened. 

[0027] The result of having performed the ****** surface heat test in the physical properties and the Ministry of 
Construction notification No. 1828 about the specimen produced in the example and the example of a comparison is shown in 
Table 1 . The specimen of a surface heat test is 220x220x15 (mm). 
[0028] 
[Table 1] 
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[0029] 

[Effect of the Invention] As stated above, the high intensity noncombustible phenol resin foam of this invention was able to 
obtain the smooth nature, the outstanding physical engine performance, and noncombustible ability of the front face which 
was not obtained by conventional phenol resin foam by using a ceramic detailed empty capsid and glass powder and/or a 
fusing agent, an aluminum hydroxide, etc. for the filler of phenol resin, and blending a glass fiber with a die length of 3-8mm 
with this for the diameter of 13 micrometers or less. Moreover, although it became an open cell and absorptivity was high at 
porosity since conventional phenol resin foam was only own foaming of phenol resin, absorptivity ability was also able to 
make low the high intensity noncombustible phenol resin foam which becomes this invention. 

[0030] The field and field of a ceramic detailed empty capsid carry out point junction with phenol resin. To the opening 
between ceramic detailed empty capsids further Glass powder and/or a fusing agent, a completely different configuration 
from what will turn into what has still firmer point junction of the field of a ceramic detailed empty capsid, and a field, and 
will be depended only on own foaming of phenol resin if it is heated when an aluminum hydroxide, a glass fiber, etc. are 
filled up - a front face - smooth and advanced refractoriness is shown and absorptivity is low -- The high intensity 
noncombustible phenol resin foam made it dense and physical reinforcement moreover excelled [ foam ] also in adiathermic 
highly was able to be obtained. 



[Translation done.] 
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^litnttmzmm^&coii^wx'fo & tf-tmizMM. 

W»v^t^E«filBEt»<*4. ffiB3§US*6 0 0k 50 
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gf/cm2 JJLhk-fS^ttr^HUSJil 5 0 0'Ctl 

[ 0 0 1 5 ] JSLhfcJ: 0*«Wt*J^Tfl!«-r*-t5 5 
•y^»4'2fiTO^ , J*5 0-6 0%, 7^574 0 
-4 5%. -?-Wffil. 5-2. 5%?K>frl>-fc7$ */9 

mm:%WM itbfz h <r>x- . zmmtmm& 

700kgf/cm2 , M£A 600*C, KJtSO. 3 
— 0. 5g/cm3 , ffrfc&^O. 1 (kcal/mh 

r-o x^±%*m&^<r>*x-m$£tix^h. 

•y ?«MI+^-^tMHi. 5- 3 5 0 ,u m^iEiaot 
OfcttJHL. il5~75*<m. + §7 5-1 5 0,u 
m, Umi 5 0-3 5 O^mi: UT6£NB(iillg 2 0 
ttftgp. +S2 0fi*gB, 3Ei3 0«ft»«:a"&l/CtS 

£Ofctf>*Jt*<0«Htt0. 3-0. 5g/ 
cm3 X'khtf, &&mmitzi><7M0 . 36g/cm 

*m£x-hh. 

[ooi6] i/ > /-/yS7xy-« i o om.rn.mz 
nix. ^?esij3-i oasgp. wowm 0-5 om 

1ST* 9. Zi\lZtUll*7 fflM*£$L?te4 
0 0~9 0 0fift»t-t&. 4 0 OSft&WTtliE® 
SFf^7x7-;M»JlS&fcttfcLTOW*tt. SrJStt 
a%#$BKT'3'1\ 9 0 0M«fct±Tli«ffi<0ffiT# 

[0017] *^Kffiffl-f S^5^a*<i. B8«*' 
77s*c0fiJS^^57.T'Na 2 0-CaO-Si0 2 | 
CO 7 - y^Ktf 7 7. 5r L ^ t Wlltli I) . ^ 

^. 5SB?V-y. K-fbffir D l; 5ri:'V^-fix^l«X(i2fflIil 

00 u mnvmwsmv. ma^wety * y-^fflsi 

mi.V'V-ivmyj.j-ivm^i 0 ottftgptcMtr 1 
00-250 mm^xh 100 n&&MTxumx. 
VLi^ctm^tt ixmmtmwx't-r. 2 5 oa* 
wj±x'imm&T&*tfrt>x'b h . 

[00 18] 7mfcTi\s$.-VJ*imf&ZtilZttzJ: 
oT§^K7k££oT|glb7;l'$-^Ah&l><9T\ ft 

h^htzmz-mtc^x-hh . *#jfs#o~3ox 
1 0 0 n JiiT^E«9 9 %o t, ntm mx-h h . 
i/y-;H7i y-zufflM 1 0 0 IX 1 0 0 

~2 5 0fifi«Il£-f&. 

[0019] *56WK:afflri^5^««U4iIg 1 3/x 
mOTT^ $ 3 -8 m mCOMtmxb h . ti v XWmt 
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IZ i r, X 1 0 0 k g f /m m 2 m^fitSg^ C t 
tfX'% hfrhX'foh* X£$£3-8mmCOS|jfclffcL 

tzcote, mn ■ &MimixmmcDfr <«j-t 
zimmkifctnx'fo*), to'j> 

JlWciisf )V Y 0 ymxiilE 'J >-i?£$fflt& . JnJSt 
I) t to ij y&h & OHtoSKtfLLtf 6 t^^'J >S£fc 
& ■» T ft 3Ht**tt 7 x / - ;M»8IJ|}a#<0Wi<ctt 

OfiiSUtftLT 1 0~5 0afi»(7)«Ht-f &. 
[00 2 1 3 3Wfc#rt^Att^awc**/P£fc 
Hit* tWX»iKIB*^>">^*lHfc*^i">i»*# 

^^i/^A*E^iwttSHMPR»tt7x y-/HM 
jbu Jn^B$(;fc{ti>i«3$JS^tt7xy-;^ii%?a 



y-A«7xy-/M»»l 0 0»MSfc*tLT 1 0-3 
[00 22] J53S**«8tt7 x y-A4B»3*iSKtf>±H 

RVftttlfiI±Ofc*aaiD LT i> J: n. 
[00 23] 

[ gffcff ] WT* JWtoSBtWfcov »at & 

[0024] nmm 1 uy-;ni7 x y 1 o 



*S700kgf/cm2 n mbfflO. 3-0. 5g/c 
m3 . lt^l6 00°C. j8if£g*0. 1 (kcal/m 
h r°C) t^+£&7<W-C«J£$flT^4-fe5 5 7 

Xffi;fc£2 0 0SfigP. *IHfc7/l'S-'7A2 0 0SJI 
St, Sffil 3jumY£S6mm£>#5AiWt2 5AftlK 

10 fcfT»LT«ffifcL*<oaifi*5 0kgf/cm2T*l 
Ej£;Bf£ 1 2 5 °C 7 0 #g4i LX Wk**fc . 
[0025] UttM 2 UY-lUWy x / -;H»IB 1 0 

)K7 0 0kgf/cm2 , jgJtiO. 3~~o. 5g/c 
m3 , Ht^il 600°C, t&&mm0. 1 (kcal/m 
h r°C) T5fc£+Stt?<0*T«ft3*l-O>*-t? S ••/ 

^i»«4'SSi 1 «omsiaiELJtt><o7 5oa*^ N #7 

*tt*4 OfiftSu *!MkT;P5-^A 1 5 oaM$, 

m*vy®25mm. m^^ai 3«*se. n 

20 gl 3jumT'*§6mmc7)#5Xiii|f 1 2. 5SJ:g|5 

WfcJPJS: 5 0S*»x $ fcfcjfcJMftff • 3Uft LS1*K 
fTiSLT««i: L-t<OSiBBSr 50kgf/cm2 TjBdS 
O^ttl 3 0-C8 0#*£LT®ft;*-ttt:. 
[00 26]ihWJl JWt«l36»fe^5^«ttlS:K , 5 
?k£ 1 0fiftg?t LJtE^»S«K0*KffiJ=^5 
^«Wt<0t- ? x "f t- Srflfi* U T 5 0 k g f / c m 2 
XtnEEfSMtkl 2 5°C7 0ftm±LX®fcZWz. 

30 [0027] mmmRvtmmx'fim itzMmmz^K ^ 

X *<0«rttRUWtfc*fc«SS 1 8 2 8# t*t< SffiiiD 
SRttUfcff^ofcttSSrfUC^t. »P9*fet^cOSt 
®<*Ji220x220xi5 (mm) X'&h. 

[0028] 

[«1] 







ffi 


ffltf as 

(kgf/CM a ) 




(%) 


n&m i 


o . 


5 8 


3 2 5 


L 


2. 0 




0 . 


5 7 


2 8 0 


ft b 


2 . 4 




0 . 


5 7 


12 0 


ft L 


2 . 4 



[00 29] 

TJI8 3~8mmco#5.*IMt£E£t6C:fcfcJ:o 

t . is*^ 7 x y -lvmtfewtx'im btticfri tz& 



ac- ?t . i fe«*«7 x y -;ufflBg^«s«i7 x y - 
[00301 *757 y fiBH+ffift^ soffit H* ? 7 x y 
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& i> i: & 9 7 x ./ -/Uffllg g #*>3fcifi<o;wc J: h i> » 
1 li£ < o fcflMWc J: -> ■CiSiPPff'CltflPSrirAtt 
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8 

[01 ] «&J£*«tt7xy-/i«&®ftrai£*0 
1 . •y^W^Se?- 

2. 

3. Xf9^»*XJ4*lMtT^S-">A* 

4. #5*8»ft 



[HI] 



/ 

3 
t 

2 
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